The detection of intervarietal variation in C-banding pattern of meiotic lB. 4B and 5B chromosomes in F1 hybrids of common wheat, Triticum aestivum L., permitted the analysis of interchromosomal affinity on the separation of their centromeres to opposite poles at first metaphase.
INTRODUCTION
In general, it is assumed that different pairs of chromosomes are independent in respect of their distribution to opposite poles at first metaphase of meiosis. However, the direct demonstration of randomness in centromere orientation is difficult to do when the different chromosomes of each bivalent in one metaphase plate cannot be distinguished. Preferential segregation that is, the passing of a specific chromosome to a specific pole may be detected genetically, when genetic linkage or nonrandom genetic ratios between the genes located in different chromosomes is produced. The concept of "affinity" was originally elaborated by Michie (1953) and Wallace (1953) and has since been genetically analyzed in mouse (Michie, 1955; Parsons, 1959; Wallace, 1958; 1961) , cotton (Wallace, 1960; 1965; Phillips, 1964) , maize (Michel, 1970) , parasitoid wasp Mormoniella vitripennis (Conner, 1966) , and, yeast Saccharomyces cerevisiae (Lindegren and Shult, 1956; Shult and Lindegren, 1957; Lindegren et aL, 1962; Hwang, 1966) .
The analysis of interdependent co-orientation of centromeres can be made when it is possible to distinguish the chromosomes of both parents in hybrids. In some cases the problem has been alleviated using hybrids involving chromosomes cytomorphologically marked by knobs, size differences, telocentrics, such as in maize (Rhoades, 1942; Rhoades and Dempsey, 1966) , tobacco (Sficas, 1963 ), cotton (Phillips, 1964 and ryegrass (Rees and Jones, 1967) . The orientation of centromeres of rye chromosomes in a rye-wheat derivative involved in bivalent and quadrivalent associations was investigated using C-banding by Naranjo and Lacadema (1979) who observed a random distribution of the centromeres to the poles.
The present study is undertaken to provide evidence on the existence of affinity in intervarietal hybrids in common wheat. Intervarietal differentiation in the C-banding pattern affecting three bivalents (1B, 4B and 5B) is used as an identifying feature. MATERIALS 
AND METHODS
The plant material studied was the following: (i) 3 F1 intervarietal hybrids of common wheat: "Alonso Peña 113" x"Chinese Spring", "Alonso Pefia 113" x "Alonso Peña 118", and "Alonso Peia 113"><"Alonso Peña 12!", to analyze the affinity phenomenon, (ii) I F intervarietal hybrid: "Alonso Peña 114" x "Chinese Spring", to ascertain the source of chromosome markers between the parents in the above-mentioned hybrids.
The lines "Alonso Peña 113", "Alonso Peña 114", "Alonso Peña 118" and "Alonso Pefia 121" were derived and have been maintained by selfcrossing from the first generation after the backcross: 1(T. aestivum L. cv "H-53" x S. cereale L.) x Taesiivum L. cv. "H-53"]" and had n = 26.
Meiotic observations were made in nondistorted pollen mother cells at first metaphase that were fixed in acetic acid-alcohol (1:3) and stained by the C-handing method previously reported (Jouve et at., 1980a) . Preparations were made permanent using Depe-X mounting media.
RESULTS
The C-banding pattern of nine meiotic chromosomes of common wheat (4A, 7A and the seven of the B-genome) was reported previously (Ferrer et at., 1984) .
Heterochromatin variation between homologous chromosomes affecting at least three bivalents of the B-genome were found in the hybrids fig. 1(a) ). The technique of C-banding used lB. It exhibits a subtelomeric faint band in the short arm in one chromosome which was absent in its corresponding homologue. 4B. It shows a pericentromeric band around the centromere more intensely stained in one of the chromosomes than in its homologue. SB. It presents one intercalary band on the long arm of one chromosome which was absent in its homologue.
These heterochromatic differences resulted in excellent chromosome markers. The three individual chromosomes carrying the most intensely stained heterochromatic regions have been named i (lB, 4B, and 5B), and there corresponding homologues have been named j(I B3, 4B1 and SB3).
Depending on the centromere co-orientation in the metaphase plates, four types of distributions could be found, which are illustrated in fig. 1 
The interdependence of centromere co-orientation of bivalents can be deduced if deviations from assortative ratios 1: 1: 1: 1 is observed. Data on type and frequencies of distribution of centromeres for the hybrids having "Alonso Peña 113" as common parent are registered in table 1. It should be pointed out that IB, -4B, -5B,/lB -4B -5B3 co-orientation type occurs more frequently than remaining types for the three hybrids analyzed. In all cases the observed values differed significantly from random distributions. However, no significant differences were observed when the tendencies towards one or another type of co-orientations among the hybrids were compared by means of a contingency chi-square test (x2 = 312; df = 6; 070 <P <0.80).
The source of each one of the chromosomes involved in the bivalents has been investigated by means of the analysis of C-banding pattern of corresponding chromosomes in other hybrids having "Chinese Spring" as common parent ( fig. 2 ).
Detailed observations on Giemsa-stained meiotic chromosomes of "Alonso Peiia 114" x "Chinese Spring" hybrids plants were made on IB, 4B and SB bivalents. The C-banding pattern differences between the homologue were evident. Bivalent I B in "Chinese Spring" x "Alonso Peña 114" lacks of the intercalary band on its short arm, which was always observed in only one chromosome of the bivalent I B in "Chinese Spring" X "Alonso Peña 113" and "Alonso Peña ll3"x "Alonso Peña 121". Consequently, the chromosome lB having the characteristic intercalary band was assigned to "Alonso Pefia 113". Similarly, chromosome 4B in "Alonso Peña 113" was identified by its wider pericentromeric and thiner Table I Analysis of IB, 4B and SB centromere co-orientation in three intervarietal hybrids of common wheat.
Co-orientation of bivalents "CSx"AP-l13" "AP-113"x"AP-118" "AP-1I3'x'AP-12l' subtelomeric C-bands than in the homologue of the other variety. Finally, the long arm subterminal band in only one SB chromosome in "Chinese Spring" x"Alonso Pefia 113", "Alonso Pe?ia 113" x"Alonso Pefla 118" and "Alonso Pefia 113" x"Alonso Pefla 121", seems to demonstrate that chromosome 5B lacking that characteristic band is coming from "Alonso Pefia 113", DISCUSSION Details of the karyotype of cereals made during recent years using Giemsa staining techniques have revealed the existence of intervarietal variation in the amount and/or distribution of heterochromatin (Weimarck, 1975; Lelley et a!., 1978; Jouve et a!., 1980b; Seal, 1982; Teoh et a!., 1983; Ferrer eta!., 1984) . Recently, Endo and Gill (1984) carried out the analysis of heterochromatin distribution and structural differentiation of somatic chromosomes of "Chinese Spring" and four other common wheat cultivars. They observed a high frequency of N-band polymorphism, especially for most of the B genome chromosomes, that seems to affect the level of chromosome pairing. Leaving out the relationship of heterochromatin with chromosome pairing that is beyond the scope of this paper, it is apparent that intervarietal variation in C-banding pattern in wheat is of applied interest in many cytogenetic studies as morphological markers.
The most significant observation in the present study is the affinity among chromosomes having in common similar variation in their heterochromatic pattern (lB1 -lB1 -5B/1B,--4B -SB,).
The greater frequency of centromere aggregation type corresponds with chromosomes carrying the more (i) or the less (j) dense regions of heterochromatin going to opposite poles.
Until now the possible affinity between chromosomes was deduced from observations of cases of "quasi-linkage", first reported by Michie (1953) and Wallace (1953) , that is the preferential segregation of associated genes where loci are on non-homologous chromosomes (Wallace, 1958; 1961; Parsons, 1959; Phillips, 1964; Conner, 1966) .
In our material, the most frequent type of centromere distribution does not correspond to migration to the same pole of parental centromeres.
However, some kind of affinity amongst specific chromosomes coming from different parents in the hybrids has been observed. It does seem reasonable to conclude, in agreement with previous genetic observations, that affinity between non-homologous chromosomes could be due to structural causes. In the light of the present findings, it is conceivable that the preferential coaggregation of non-homologous chromosomes having special characteristics in their heterochromatic structure must reflect the spatial arrangement of chromosomes. Bennett eta!. (1974 Bennett eta!. ( , 1979 the scope of this contribution, the effect of heterochromatin on affinity is suggested. This in turn, gives emphasis to the mechanical significance of heterochromatin during evolution in cereals.
